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(54) Abstract Title 

Tolerance take-up member 

(57) A tolerance take-up member for a bearing of a steering coiumn assembly, for example, comprises two 
substantially annular parts 1, 3, one of the parts being inset in the other and protruding from it and being 
provided with a taper 5 to fit between one member such as a tube or shaft 7 and another member such as the 
bearing 9. Means by which the tolerance take-up member is held onto tube or shaft 7 may include a circlip 11, 
a snap-fit lug/rib (13, Fig 4) or an annular disc (14, Fig 5); each positioned with regards annular groove 12. 

The two parts 1,3 can be made of different materials and preferably are moulded out of plastics material 
of different hardnesses and/or resiliences, such as acetal (polyoxymethylene) resins and/or thermoplastic 
efastomers. 
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it least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal c< 



2382386 



TOLERANCE TAKE-UP MEMBER 

This invention relates to a tolerance take-up member 
of a type that, for example, can be mounted on a tube or 
shaft in order to take up tolerance between the tube or 
shaft and another member such as a bearing. 

It is known for bearings to be mounted on shafts 
with a clearance fit, being located up against a locking 
collar. Axial clearance can be absorbed by use of axial 
thrust washers whilst the bearing can be maintained in 
position on the shaft by axial load when a circlip is 
fitted. However, this can produce noise problems in a 
working environment and solutions such as closing the gap 
causing the noise by filling it with resin. 

According to the present invention, there is 
provided a tolerance take-up member, comprising two 
substantially annular parts, one of the parts forming a 
body part of the member and the second part being inset 
in the body part and protruding from it, and the 
protruding portion of the second part being provided with 
a taper to fit between one member and another member, 
thereby to take up tolerance therebetween. 

The two parts may be of two different materials. 
Each material may be a plastics material. One of the 
materials may be a hard plastics whilst the other 
material may be of a more resilient nature. 
Alternatively, the material of the first part may be of a 
softer resilient plastics material whilst the second part 
can be of a harder plastics material. The second part 
may be made of the plastics material of the more 
resilient nature. The former material may be an acetal 



resin ( polyoxymethylene resin) . The more resilient 

material may be a thermoplastics elastomer. The member 
may be totally annular. An inner bore of the member 
allows for the member to be fitted about a tube or shaft. 

Each part may have an inner surface that faces the 
tube or shaft when mounted on it. Each of these surfaces 
may be annular. The diameter of the annular surface of 
the first part may be greater than the diameter of the 
annular surface of the second part. The diameter of the 
inner annular surface of the second part may be constant. 
Accordingly, the taper of the second part commences from 
a point where it leaves the first part towards a ring 
point forming the extremity of the protruding portion of 
the second part . 

The tolerance take-up member may be provided with a 
device to hold it in place on a tube or shaft. The 
device may be integral with the tolerance take-up member. 
The device may be joined to the first part of the 
tolerance take-up member and may be of a different 
material to the material of the first part. Another 
possibility is for the device to be in the form of a 
circlip for holding the tolerance take-up member in place 
in reaction to the other member whose tolerance is to be 
taken up. 

The invention also extends to a tolerance take-up 
member when mounted on a shaft or tube. 



The other member whose tolerance is to be taken up 
may be a bearing. The bearing may be located in place on 
the tube or shaft by a shoulder of a key lock collar. 



The tolerance take-up member can be formed by 
moulding. With the two or more different materials, the 
moulding process can be a multi-shot moulding process. 

The invention also extends to a steering column 
assembly for a vehicle incorporating a tolerance take-up 
member as essentially defined above. 

For a better understanding of the invention and to 
show how the same may be carried into effect, reference 
will now be made, by way of example, to the accompanying 
drawings, in which :- 

Fig. 1 is a diagrammatic perspective view of a 
tolerance take-up member; 

Fig. 2 is a sectional view of the tolerance take-up 
member of Fig. 1; 

Fig. 3 is a sectional view of the tolerance take-up 
member of Figs. 1 and 2, shown mounted on a tube or 
shaft, for example; 

Fig. 4 is a sectional view illustrating a second 
embodiment; and 

Fig. 5 is a view similar to Fig. 4 illustrating a 
third embodiment. 

Figs. 1. and 2 show an annular tolerance take-up 
member of plastics material having a main body part 1 
with a cylindrical bore 2 and an inset body part 3 also 
provided with a cylindrical bore 4 . The inset part 3 has 
a portion 5 that protrudes from an end face 6 of the main 
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body part 1 and tapers to a ring point at, for example, 
an angle of 35° to the cylindrical bore 4. 

The main body part 1 may be made of a hard plastics 
5 material such as an acetal resin and the inset part may 

be made of a thermoplastics elastomer. 



As shown in Fig. 3, the tolerance take-up member is 
fitted about a tube or a shaft 7, for example, to take up 
10 tolerance between an inner ring 8 of a bearing 9 and the 

tube or shaft 7. 

The bearing 9 is axially loaded against a shoulder 
of a key lock collar 10 that is fitted about the tube or 

15 shaft 7 . The taper ring portion 5 of the tolerance take- 

up member is urged between any gap existing between the 
inner surface of the inner ring 8 of the bearing 9 and 
the outer surface of the tube or shaft 7, using the 
inherent resilience of the tolerance take-up member and 

20 is held loaded against the bearing 9 by means such as a 

circlip 11 mounted in an annular groove 12 in the tube or 
shaft 7 . 



Using the moulding technique, the tolsrance take-up 
25 member can be, in the case of the embodiment shown in 

Figs. 1 to 3, a twin-shot, single-piece moulding. 

Fig. 4 shows another embodiment, where the need for 
a separate circlip is eliminated by providing another 
30 form of device for loading the tolerance take-up member 

against the bearing 9. As shown in Fig. 4, the main body 
part 2 of the tolerance take-up member is provided with a 
resilient lug or rib 13 that effectively reduces the 
inner diameter 2 of the bore of the part 1, so that, as 



the tolerance take-up member is loaded against the 
bearing 9, the lug or rib 13 snap fits into the annular 
groove 12 on the tube or shaft. 



5 Fig. 5 shows another variation, that is similar to 

Fig. 4 but where a separate device is bonded to the main 
body part 1 and is in the form of an annular disc 14 
joined to the end face of the body part 1 remote from the 
end face from which tapering part 3 protrudes . The part 
10 3 and the part 14 may be of the same material and, as an 

illustration, can be of a hard plastics material, whilst 
the main body part 1 can be of a more resilient or 
rubber-like plastics material. 



15 In all cases, the hardness and material of the 

plastics can be adjusted to suit the particular 
application of the tolerance take-up member. 



It will be appreciated that the present tolerance 

20 take-up member can take up radial and/or axial clearance 

on, for example a vehicle steering column to avoid 
unwanted noise. 



CLAIMS 



1. A tolerance take-up member, comprising two 
substantially annular parts , one of the parts forming a 
body part of the member and the second part being inset 
in the body part and protruding from it, and the 
protruding portion of the second part being provided with 
a taper to fit between one member and another member, 
thereby to take up tolerance therebetween. 

2. A tolerance take-up member according to claim 

1, wherein the two parts are of two different materials. 

3. A tolerance take-up member according to claim 

2, wherein each material is a plastics material. 

4 . A tolerance take-up member according to claim 2 
or 3, wherein the two materials have different hardnesses 
and/or resiliences. 

5. A tolerance take-up member according to any one 
of the preceding claims and being totally annular. 

6. A tolerance take-up member according to any one 
of the preceding claims, wherein each part has a surface 
that faces a tube or shaft when mounted on it. 

7. A tolerance take-up member according to claim 

6, wherein each surface is annular. 

8. A tolerance take-up member according to claim 

7, wherein the diameter of the annular surface of the 
first part is great that the diameter of the annular 
surface of the second part. 



9. A tolerance take-up member according to claim 7 
or 8, wherein the diameter of the inner annular surface 
of the second part is constant. 

10. A tolerance take-up member according to any one 
of the preceding claims, and being provided with a device 
to hold it in place on a tube or shaft. 

11. A tolerance take-up member according to claim 
10, wherein the device is integral with the tolerance 
take up member. 

12. A tolerance take-up member according to claim 
10, wherein the device is a circlip for holding the 
tolerance take-up member in place in reaction to the 
other member whose tolerance is to be taken up. 

13. A tolerance take-up member according to any one 
of the preceding claims and being formed by moulding. 

14. A tolerance take-up member, substantially as 
hereinbefore described, with reference to Figures 1 to 3, 
with or without the modification of Figure 4 or Figure 5 
of the accompanying drawings. 

15. A tolerance take-up member according to any one 
of the preceding claims, when mounted on a shaft or tube. 

16. A steering column assembly for a vehicle 
incorporating a tolerance take-up member according to any 
one of the preceding claims. 
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17. An assembly according to claim 16, wherein said 
other member whose tolerance is to be taken up is a 
bearing for locating in place on a tube or shaft of the 
steering column assembly. 
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